Modulation of glycogen stores in epithelial cells during airway development in Syrian golden hamsters: a histochemical study comparing concanavalin A binding with the periodic acid-Schiff reaction.
We studied glycogen storage in the developing airway epithelium of Syrian golden hamsters from gestational Day 11 to neonatal Day 2 using concanavalin A (ConA) staining as an adjunct approach to the periodic acid-Schiff (PAS) reaction. One hundred and fourteen fetuses and neonates were fixed in 4% formaldehyde-1% glutaraldehyde, 6% mercuric chloride-1% sodium acetate-0.1% glutaraldehyde, and 95% ethanol, embedded in paraffin, and stained with ConA-horseradish peroxidase conjugate as well as with PAS. ConA staining was abolished by alpha-glucosidase digestion or by pre-treatment with periodic acid, demonstrating that ConA bound to glycogen. In tissues fixed with mercury and/or aldehydes, ConA staining was greatly enhanced by pepsin digestion. Airway glycogen stores, revealed by ConA and PAS, fluctuated during development. At first all the undifferentiated epithelial cells contained abundant glycogen. Then, coincident with the appearance of the first endocrine cells, the glycogen stores were depleted. Thereafter, glycogen accumulated in pre-secretory and basal cells until birth, but by 2 days after birth the glycogen stores were again depleted. The initial depletion of glycogen followed by repletion was observed at all levels of the conducting airways; changes in the trachea preceded those in the bronchi and bronchioles by 1 and 2 days, respectively.